Abstract Objectives To determine the relationship between current substance use and unhealthy weight loss practices (UWLP) among 12-to-18 year olds. Methods Participants were 12-to-18 year olds who completed the 2013 Youth Risk Behavior Survey in Florida (N = 5620). Current alcohol, tobacco, and marijuana use was self-reported based on last 30-day use. UWLP was defined based on self-report of at least one of three methods to lose weight in last 30-days: (1) C24 h of fasting, (2) diet pill use, and (3) laxative use/purging. The reference group included those with no reported UWLP. Logistic regression models adjusted for age, gender, race/ethnicity, academic performance, age-sex-specific body mass index percentiles, and perceived weight status were fitted to assess relationships between UWLP and current substance use. Results About 15 and 41 % of adolescents reported C1 UWLP and use of C1 substance in the last 30-days, respectively. Over half (60.1 %) of adolescents who reported substance use engaged in UWLP (p \ 0.0001). The prevalence of current alcohol use (50.6 %) was the highest among those who reported UWLP, followed by marijuana (31.9 %), tobacco (19.7 %), and cocaine (10.5 %) use. Adolescents who reported current tobacco [adjusted odds ratio (AOR) 2.7, 95 % confidence interval (CI) 2.1-3.6], alcohol (AOR 2.2, 95 % CI 1.9-2.6), or marijuana (AOR 2.1, 95 % CI 1.7-2.5) use had significantly higher odds of UWLP compared to their non-user counterparts. Conclusions This cross-sectional study shows that substance use and UWLP behaviors are likely to co-exist in adolescents. Further studies are necessary to determine the temporal relationship between substance use and UWLP. It is recommended that intervention programs for youth consider targeting these multiple health risk behaviors.
Introduction
Adolescence is a developmental period when health risk behaviors (e.g. unhealthy eating and substance use behaviors) that may continue into adulthood are established [13] . The majority (66.2 %) of 9th-12th graders in the United States (US), for example, report consuming alcohol in their lifetime [9] . Marijuana and tobacco use initiation is also prevalent in about 40 % of 9th-12th graders in the US [10, 11] . According to the 2013 National Youth Risk Behavior Survey, current use of tobacco, alcohol, and marijuana was prevalent among was 15.7, 34.9, and 23.4 % of 9th-12th graders, respectively [9] [10] [11] . Although substance use remains prevalent across the nation, current substance use prevalence in the South was reported to be higher than the national average in all categories except illicit drug use in 2013 [31] .
Concurrent with high proportions of substance use, overweight and obesity status among adolescents in the US is high. Previous studies have noted a fourfold increase (5-21 %) of overweight and obesity status in adolescents within the last 30 years [14, 22, 23] . In 2013, 7 of the 10 states with the highest obesity rates among 10-to-17 year olds were in the South [27] . These statistics are important to consider in context of the overall economic and public health burden of substance use and obesity. The public health burden of obesity is clear in that obese adolescents are more likely to present with cardiovascular disease risk, type 2 diabetes, sleep apnea, bone issues, and psychological problems such as eating disorders [5, 16, 32] .
Adolescence has also been documented as the developmental period with the highest risk for the emergence of eating disorders and associated weight-related behaviors [21, 25, 28] . Unhealthy weight control behaviors and unhealthy weight loss practices (UWLP) (defined as C24 h of fasting, diet pill use, laxative use, or purging) have also been identified in adolescence [18] . Moreover, substance use has been linked to disordered eating in middle [17] and high school students [1, 15, 24] . Current literature is scarce in documenting the relationship between recent substance use and UWLP among adolescents, especially those residing in the South. Considering the prevalence of obesity and substance use in this geographical region of the US, authors sought to examine the relationship between substance use and UWLP.
The primary aims of this study were to (1) estimate the prevalence of current UWLP and current substance use (alcohol, cigarette, and marijuana); and (2) examine the relationship between current substance use and UWLP among a representative sample of 12-to-18 year old high school students using the Youth Risk Behavior Survey (YRBS) of Florida.
Methods

Study Population
The source population was 12-to-18 year old students (N = 6089) who completed the Youth Risk Behavior Survey (YRBS) collected from Florida high schools in 2013. Students with missing data for UWLP (n = 98), marijuana use (n = 200), alcohol use (n = 121), or cigarette use (n = 50) were excluded. Missing data in key variables was less than 5 % of the sample and sensitivity analyses confirmed no significant differences between those with missing data and those with complete data. Thus, analyses are based on 5620 students. The YRBS is a survey administered to public high school students in the Spring or Fall semesters of odd-numbered years by the Centers for Disease Control and Prevention (CDC) [6] . The survey uses a two-staged, cluster sample design to select a sample representative of 9th through 12th grade students in respective jurisdictions [2] . The CDC's Institutional Review Board provided approval for the national YRBS [20] .
Details of survey administration are described elsewhere [2] ; in brief, parents provided passive consent by signing a form only if they did not want their child to participate. Once consent was determined, computer-scannable questionnaires were completed by the student in class at an arranged date and time. To increase response rates and representativeness of Florida high school students, alternative questionnaire administration dates were offered to students absent or unable to complete the questionnaire on the arranged date and time. Privacy during questionnaire completion was ensured by employing in-class strategies to minimize the possibility of students seeing each other's responses. Completed questionnaire booklets were sealed and placed in an unmarked envelope at the end of administration to further protect response privacy [2] .
Unhealthy Weight Loss Practice (UWLP)
Responses from the following questions were used to define UWLP: (1) [7] . The reference group was defined as students who reported none of the aforementioned methods to lose weight or to keep from gaining weight.
Substance Use
Individual substance use categories for current marijuana, alcohol, and cigarette use were defined using the following questions in the YRBS: (1) 
Covariates
Age, gender, race/ethnicity, academic performance, perceived weight status, and age-sex-specific body mass index (BMI) percentiles were considered covariates a priori. The YRBS captured age as 12 years old or younger, 13-, 14-, 15-, 16-, 17-, and 18-year old or older. The 12 years old or younger and 13 years old categories were combined due to the low frequency reported for analysis purposes. Gender was recorded as male/female. Race/ethnicity was defined as Non-Hispanic White, Non-Hispanic Black, Hispanic, American Indian/Alaska Native, Asian, and Native Hawaiian/Other Pacific Islander. American Indian/Alaska Native, Asian, and Native Hawaiian/Other Pacific Islander were combined to create an ''Other'' race/ethnic group. Academic performance was categorized by letter grades: A's, B's, C's, D's, or F's. Perceived weight status was categorized into three groups (underweight, healthy weight, and overweight) from five original response options based on the following question: ''How do you describe your weight?'' (very underweight, slightly underweight, about the right weight, slightly overweight, and very overweight) [7] . Very underweight and slightly underweight were recoded as ''underweight''; about the right weight was recoded as ''healthy weight''; and slightly overweight and very overweight were recoded as ''overweight''. Age-sexspecific BMI percentiles were obtained based on self-reported height and weight and they were categorized in accordance to CDC guidelines: underweight ([5th percentile), healthy weight (5th to [85th percentile), overweight (85th to [95th percentile), and obese (B95th percentile) [4] .
Statistical Analysis
Statistical Analytic Software (SAS) version 9.3 (SAS Institute, Inc., Cary, North Carolina) was used for all analyses. Appropriate survey analysis methodology was taken into account by incorporating sampling design, weight, and non-response effects [8] . Weighted survey frequencies and Chi square tests were used to estimate the differences in prevalence of substance use, UWLP, and covariates between groups. Survey logistic regression analyses adjusted for age, gender, race/ethnicity, academic performance, age-sex-specific BMI percentiles, and perceived weight status were used to examine relationships between (1) individual unhealthy weight loss practices (UWLP) (C24 h of fasting, use of diet pills, use of laxatives/purging) and each substance (marijuana, alcohol, cigarettes) use; and (2) engaging in one or more UWLP and each substance (marijuana, alcohol, cigarettes) use. Results are reported as adjusted odds ratios (AOR) with 95 % confidence intervals (CI). A p value of B0.05 was considered statistically significant.
Results
Sample Characteristics
The sample (N = 5620) represented 736,281 high school students (grades 9-12) in Florida public schools and was evenly split between genders (50.2 % female, 49.8 % male). Overall, there were more Non-Hispanic White students (43.7 %) than Non-Hispanic Black (22.6 %) or Hispanic (27.9 %) students. Almost half (45.2 %) of the sample reported academic grades of mostly B's, followed by mostly A's (31.2 %) and mostly C's (19.8 %). The majority of the sample (64.0 %) was 16 years of age or older. Over half (56.6 %) of the students perceived their weight status to be the ''healthy weight'' while 64.1 % had an actual age-sex-specific BMI percentile within the healthy (5th-to-84.9th percentile) range.
Females represented the majority (67.4 %) among those who reported UWLP, while males represented the majority (52.8 %) among the No-UWLP group. The prevalence of poor academic performance (Mostly D's or Mostly F's) was higher among UWLP than No-UWLP (7.9 vs 3.0 %, p \ 0.0001). Over half (51.5 %) of UWLP students perceived their weight status to be overweight compared to only a quarter (25.7 %) of those with No-UWLP (p \ 0.0001). There were more overweight or obese (34.0 %) students in the UWLP group compared to the No-UWLP group (22.4 %); however, slightly more underweight students were represented in UWLP (12.3 %) than in No-UWLP (11.6 %). Detailed characteristics are described in Table 1 .
Prevalence of Unhealthy Weight Loss Behaviors
About 15.0 % of the sample reported at least one UWLP. Fasting was the most popular (71.5 %) method, followed by the use of diet pills (37.6 %), and laxatives (27.5 %) among UWLP. Although only 19.0 % of students who engaged in UWLP fell within the overweight age-sex specific BMI percentile, over half (51.5 %) perceived themselves to be overweight. Among students who reported fasting over 24 h, 37.6 % perceived themselves to be overweight and 26.1 % perceived themselves to be the healthy weight. Twenty percent (19.9 %) of students who reported the use of diet pills perceived themselves to be overweight and 13.6 % perceived themselves to be the healthy weight. Among students who used laxatives, 14.5 % perceived themselves to be overweight and only 8.6 % perceived themselves to be the healthy weight (p \ 0.01) (Data not shown). (Fig. 1) . Table 2 describes the prevalence of each substance among the individual components of UWLP. The prevalence of current substance use was significantly higher among students who engaged in each UWLP (C24 h of fasting, the use of diet pills, or the use of laxatives/purging) when compared to No-UWLP (p \ 0.0001 for all comparisons). Significant results from Table 2 are presented below:
Fasting 24 h or more
Among students who reported C24 h of fasting, 31.8 % reported current marijuana use compared to 19.9 % of those who did not fast; 48.5 % consumed alcohol compared to 32.5 % who did not fast; 18.5 % reported cigarette use compared to 9.1 % who did not fast.
Use of Diet Pills
35 % of diet pill users reported marijuana use, while only 20 % of non-diet pill users reported marijuana use. Likewise, alcohol use was higher among diet pill users (58.5 %) than non-diet pill users (32.7 %). Cigarette use among diet pill users and non-diet pill users were 27.7 % and 9.1 %, respectively.
Use of Laxatives or Purging
Among those who reported the use of laxatives/purging, 35.1, 58.0, and 29.0 % reported use of marijuana, alcohol, and cigarette, respectively. In the comparison group that did not use laxatives/purging, corresponding values were 20.6 % (marijuana), 33.2 % (alcohol), and 9.3 % (cigarette). Table 3 depicts unadjusted and adjusted logistic regression analyses for each UWLP and substance use category. In general, marijuana users had double the odds of their counterparts to report C24 h of fasting (OR 1.88, 95 % CI 1.55-2.29), the use of diet pills (OR 2.17, 95 % CI 1.68-2.79), and the use of laxatives/purging (OR 2.08, 95 % CI 1.60-2.70). Compared to non-users of alcohol, alcohol users had two to three times the odds of C24 h of fasting (OR 1.96, 95 % CI 1.65-2.32); the use of diet pills (OR 2.90, 95 % CI 2.27-3.70); and the use of laxatives/ purging (OR 2.78, 95 % CI 2.13-3.62). Compared to nonsmoking counterparts, cigarette users had about two to four times the odds of C24 h of fasting (OR 2.26, 95 % CI Current marijuana users were twice as likely to engage in at least one UWLP (AOR 2.00, 95 % CI 1.68-2.38) than their non-user peers after adjusting for age, gender, race/ ethnicity, academic performance, age-sex specific BMI percentile, and perceived weight status. After adjustment of the same variables, current alcohol users were twice as likely as non-alcohol users to engage in at least one UWLP (AOR 2.25, 95 % CI 1.89-2.68). Similarly, cigarette users had 2.53 (95 % CI 1.85-3.47) times the odds of engaging in at least one UWLP compared to non-smokers. Interactions were tested by age group, gender, race/ethnicity, BMI status, and academic performance. There were no significant findings except by gender among marijuana users (b = -0.51, p = 0.003).
Relationship Between Substance Use and Unhealthy Weight Loss Practices
Discussion
Our findings suggest that UWLP and current substance use are likely to co-exist among Florida high school students. Specifically, the prevalence of current substance use, regardless of substance (marijuana, alcohol, or cigarettes), was significantly higher among students who reported UWLP compared to students who did not report any UWLP. Furthermore, the prevalence of substance use was higher among students who engaged in C24 h of fasting, students who reported the use of diet pills, and students who reported the use of laxatives/purging when compared to students with No-UWLP.
Students in our Florida sample were generally comparable to national (US) 2013 YRBS prevalence estimates of current substance use and UWLP. Specifically, there were no significant differences in the prevalence of current marijuana use and alcohol use. Florida students were less likely to report current cigarette use (10.8 %) than students nationwide (15.7 %). There were no significant differences between Florida and US students with regard to students who reported the use of diet pills within the last 30-day, or students who took laxatives. Florida students were less likely to report fasting than students nationwide (FL 10.9 vs 13.0 %) [12] . Compared to the 2013 National Survey on Drug Use and Health (NSDUH) [31] , students in our sample had a higher prevalence of current use of marijuana (FL 22.0 % vs NSDUH 7.1 %) and alcohol (FL 34.8 % vs NSDUH 20.4 %). Florida students had a lower prevalence of current cigarette use (10.8 %) compared to the NSDUH sample (22.4 %). Our findings also suggest that students who engage in UWLP are more likely to perceive themselves to be overweight despite the fact that the majority are within the healthy BMI percentile for their age and sex. Although there are studies highlighting the misperception of weight among this age group [3, 15, 24, 30, 33] , hypothesis generating results from the current study may lead to future research examining the relationship between weight perception and actual weight among students who engage in UWLP in Florida.
Previous national studies [15, 26] that examined the relationship between substance use and UWLP or disordered eating note similar findings of the current study. For example, Pisetsky et al. [26] used 2005 YRBS US data and found that both males and females who engaged in disordered eating had higher odds of marijuana, alcohol and cigarette use than those with no disordered eating behavior. However, Pisetsky et al. [26] is different in that they did not take into account perceived weight status nor actual BMI percentiles. Furthermore, the current study tested for gender interactions and found significance only among marijuana users (b = -0.51, p = 0.003). Using 2007 YRBS data, Eichen et al. [15] also found that students who engaged in disordered eating were more likely to use substances; however, they did not consider marijuana use. Our study contributes to the literature by examining the cooccurrence of UWLP and substance use in Florida adolescents.
Strengths/Limitations
One of the strengths of the current study is that our sample is a representative sample of Florida high school students. We are able to make inferences on the general Florida high school student population with respect to UWLP and current substance use patterns. Furthermore, the study design of the Florida YRBS is standardized by the CDC across all states in the US. Due to the standardization of questions and administration protocol, we are able to compare Florida students to students in other states/nationwide.
Our study is not without limitations. First, all of the data used in the study are self-report. Biological samples to confirm current substance use would be a better objective marker; however, self-report data is considered a valid and reliable measure of substance use [29] . Secondly, the current study is a cross-sectional design which limits the temporal relationship between substance use and UWLP. Future studies may also consider examining the relationship between substance use and UWLP prospectively to establish temporal relationship. Finally, we did not look at this relationship in the context of dietary or physical activity behaviors.
Conclusion
Findings suggest a coexistence of risk behaviors, such as unhealthy weight loss practices and substance use among high school students in Florida. A recent report from the Institute of Medicine [19] urges interventions to target multiple behavioral disorders. Based on our findings, current substance use and eating disorder prevention and intervention programs should consider targeting multiple risk factors since they may coexist.
